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Angular position vs Time; A = 0.0225 N.m, fvA= 0.6 N.m.s/rad; d = 0.017 m
simulated x 3
observed x3

























Series Elastic Actuator (SEA) is a type of actuator that 
contains spring in series. A force/torque through the 
spring brings a fractional change to the physical 
properties of the spring, which can be measured to 
determine the magnitude of force. A novel device is 
designed whose spring stiffness can be varied - vSEA. 
This device is used to design a two-link planar robot, 
whose torque can be continuously monitored. The 
intelligent control algorithm takes necessary action in 
case of any discrepancies in the measured torque. 
Conventional robots, upon request, navigates through 
the commanded positions. Any encounter with a 
human being during the motion can be fatal. Using 
advanced sensors a two-link planar prototype is 
designed to demonstrate a robot that can safely 
collaborate with a human being in a coordinated task. 
• Spring is placed b/w 
motor, and the link. 
• Strain gauges measure 
strain of the spring. 
• Encoder to measure 
r e l a t i v e p o s i t i o n 
difference. 
• Appropriate sensor to 
be picked for a given 
output.
• Strain gauge signals are 
converted into torque, and 
fed to the controller. 
• This torque is continuously 
monitored by the controller. 
• In case of a collision, this 
torque will change abruptly. 
• T h e c o n t r o l l e r m a k e s 
necessary decision during 
operation. 
• The sensitivity of vSEA can 
be changed by varying the 
stiffness.
